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ABSTRACT 

This is the tenth module in the series "Expanded 
Programs of Consumer Education" and is suggested for use either as a 
discrete unit or with other units in the series. In Part I, 
technology and its effects are defined and explained, with automation 
and computers briefly considered. The topics of pollution,, recycling, 
energy sources^ and the energy crisis are dealt with. For each topic 
in this guide, desired student understandings are specified, pupil 
and teacher learning activities are suggested, and sources of 
information are cited. (DT; 
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FOREWORD 



In 1967, the State Education Department published "Consumer 
Education - Materials for an Elective Course.'' This material has since 
been introduced into more than 500 of the New York State high schools. 
As a result of the interest in Consumer Education in tht State and 
Nation, the Department has begun the preparation of a series of modules - 
Expanded Programs of Consumer Education. This module. Coping With the Prob- 
lems of a Technological Age, is the 10th to be produced. Those already 
distributed are: 

Consumer Issues and Action 
Education and the Consumer 
The Consumer and Recreation 
Consumer Problems of the Poor 
The Consumer and His Health Dollar 
Beauty Products and the Consumer 
The Consumer and Transportation 
Taxes arid the Consumer 
Law and the Consumer 
Credit and the Consumer, 

It is expected that another module will be produced in the field of 
The Car and the Consumer. 

Nothing touches the lives of the disadvantaged more than the constant 
struggle to stretch limited financial resources to meet the increasing 
costs of living. This module is designed in the hope that it will help 
the poor to make better use of their income, as well as with the expecta- 
tion that those of higher income will be more understanding of the problems 
of their fellow citizens. 

Unl ' the original syllabus, where 12 units covering various phases 
of Consumer Education were bound together, the modules in Expanded Programs 
of Consumer Education are being prepared as separate publications to 
provide greater flexibility. Each of the 10 modules in the series may 
be used as a discrete unit or with other units in the series. The 10 
modules may be presented as a semester or part of a semester course, or 
presented in conjunction with the original syllabus which covers such areas 
as the purchase o? food; shelter; appliances; automobiles; and a considera- 
tion of credit; money management; fraud, quackery, and deception; banking 
and savings; life and health insurance; security programs; and consumer law. 

It is hoped that the presentation of the modules as separate publica- 
tions will tend toward flexibility in their use as mini-courses in such 
fields as social studies, business education, home economics, industrial 
arts, agriculture, and other areas of the curriculum. 

The suggestions to the teacher found in "Consumer Education — Materials 
for an Elective Course," pages 1-4, apply equally to each of these modules. 
The reaction and suggestions of those using these materials in the field 
will be helpful to the Department in planning further materials for Consumer 
Education and in making necessary revisions of the material. 
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The material for this module was developed and written by Hillis K. 
Idleman, associate in secondary curriculum development. 

Appreciation is expressed to Commissioner Henry L, Diamond, New York 
State Department of Environmental Conservation and to members of his staff 
for the cooperative review of this material and for the invaluable sug- 
gestions offered. 



Gordon E. Van Hooft 
Director^ Division of 
Curriculum Development 
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INTRODUCTION 



The industrial process has had many benefits for mankind in lessening 
the amount of brutal physical work that makes people old before their time, 
in increasing the comfort and convenenience of living, in making it possible 
for relatively few farmers to feed a large part of the world, and in improving 
sanitation, health, education, transportation, and virtually every 
aspect of life. 

Yet even the greatest of boons is seldom unaccompanied by offsetting 
penalties. So it has been with each step of man's technological advances. 
Chief among the prices we are paying for technology is pollution — of our 
air, our land, and our waters. Nor is pollution a new problem. Even at the 
height of the Roman Empire, Rome had little jjublic sanitation . During the 
Middle Ages "home sanitation consisted of throwing everything out of the 
windows everything. The few latrines that existed were often close to water 
wells, and streets were lined with garbage-filled gutters. It is little 
wonder that the tragic Black Death epidemics of the 14th century carried off 
an estimated one-to three-fourths of the population of Europe." 

"Pollution worries go back to the Romans (who complained that charcoal 
smoke soiled their togas), but they are a very real part of our world today. 
As we work to clean up our air and water, we are already far from our 
ancestors of only a hundred years ago, who died by thousands of typhoid and 
various plagues — and never even knew why. Our air, even in cities, is 
improving - a 75 percent reduction in sulfur emissions alone in New York City 
over the last decade."* 

Since technology plays such a big role in our lives it seems appropriate 
that consumers develop a background of understanding which will help them to 
make intelligent decisions in the marketplace, and support their elected rep- 
resentatives in legislative halls to make wise laws as far as the environ- 
ment is concerned. Most effective to all will be economic power as reflected 
by the choice of products they buy (or do not buy), their adherence to good 
ecological practices, and their influence upon industry through their votes 
as stockholders. 

It is reasonable to believe that much of the accomplishment in cleaning 
up the air, the waters, and the land has been due to the clamor of an en- 
lightened citizenry. The kind of environment we will have in the future will 
largely depend upon public attitudes and actions. 

Further, the kinds of products and the service requirements of those 
products will be greatly affected by the response of consumers. Industry is 
responsive to expressions of approval or disapproval, and even more responsive 
to sales figures. If consumers are really troubled about products that con- 
sume inordinate amounts of energy or which are costly to maintain, a rejection 
of these products will speedily affect change. 

But despite the most sincere and dedicated efforts of both consumers and 
industry, it will be necessary for government to play a strong role in quality 
control, the handling of waste products, and their disposal. It has been 
suggested that industries should be made to reveal the components of any 
product and the suggested method of disposal. 



^"Pollution: A Problem That Isn't New," Petroleum Today, 1972/two 

American Petroleum Industry, 1801 K Street, N. W., Washington, D. C. 20006. 

er|c 1 



Coping with the products of a technological age becomes more and more 
difficult each year as new products and new technological processes appear. 
It is easy for consumers to become bewildered by conflicting scientific and 
pseudo-scientific claims. Even regulatory authorities are often in con- 
flict, to say nothing of the views of industry spokesmen who may have 
personal motives. An exc?mpl? of conflicting claims of regulatory bodies 
occurred recently in the Albany area where State Health authorities seized 
quantities of canned goods on the claim that the lead seams posed a poten- 
tial lead poisoning hazard- Within a few days the United States Food and 
Drug Administration announced that no hazard existed. When authorities 
cannot agree, consumers are indeed at a loss. 

This module attempts to describe the kinds of problems that technology 
poses for the consumer. It suggests some attitudes and actions to help the 
consumer bring about such corrective action as he supports* The effects of 
technology, the energy crisis, the supply of natural resources, the problems 
of repair costs, the matter of wise consumer choice, and the effects of a 
changing technology on all aspects of life are considered. 

In the long run, most of the decisions regarding this problem come down 
to a matter of choice. As the editorial* in the Wall Street Journal of 
May 18, 1973 put it: 

How Badly Do You Want Clean Air? by Burt Schorr 

WASHINGTON— Sooner than they realize, Americans may have 
to choose between the automobiles they love and the 
clean air they say they want. 

The 1970 Clean Air Act is beginning to pose fundamental 
questions about the nation's econoipic and psychological 
dependence on the automobile. 

In essence, the act sets strict air pollution standards 
for metropolitan areas as a whole, and urban planners 
already are finding that the only way to meet them will 
be to drastically limit the number of cars on the 
streets . 

The commictee report on the original Senate bill, which 
passed without opposition, stated that "as much as 75% 
of the traffic may have to be restricted In certain large 
metropolitan areas" during the 1975-85 decade whe» low- 
emission vehicles generally are replacing uncontrolled 
and partially controlled older models. 
What Is involved in ... greater urban areas, from the 
standpoint of air pollution, is the whole complex of 
residential patterns, the employment patterns and 
transportation patterns— the way in which people move 
about, go to their work and live-all of this must be 
modified if the objective of clean air is to be 
achieved." 

The law will test whether the public "really wants clean 
air.'* If it does it has to give up something-it might 



*excerpts only are reproduced 
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be dollars, it might be comfort, but something. 
And that, in the largest sense, is what pollution 
^ control ultimately means. 

The same principle — that every advance in safety or pollution control 
of land, water, and sound has a price tag - applies to other areas of 
consumer use of technologically produced materials. It all boils down to 
"how badly consumers want" clean air, and water, and earth, and safe 
products. Through our choice of legislative representatives, through our 
power in the market place, through our vote as stockholders of the 
Nation's industries, we can buy a safe environment and safe products — but 
only at a price in dollars, in convenience, and possibly even in relations 
with other Nations, 



UNDERSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



WHAT IS TECHNOLOGY? 

. Technology is the 
science of the 
mechanical and in- 
dustrial arts ; applied 
science, engineering: 
the application of 
scientific knowledge 
to practical purposes 
in a particular field. 



. Ask students for their 
understanding of tech- 
nology. Do they see 
technology as applied 
science? Do they view 
it as a helpful or 
harmful development? 
Do they mention the 
social changes brought 
about by technology? 

. Ask students to report 
on striking examples 
of science fiction in- 
volving technology 
which they have read. 

. Ask pupils who have 
jobs to repvort on the 
uses of technology in 
their places of 
employment. 

. Look for evidences of 
applied technology in 
the school . Are 
records and reports 
processed by machines? 
Are their evidences of 
technological advances 
in the multi -media 
center? in the school 
business office? 



Linzberg, El i , 
"Technology and Social 
Change," Columbia 
University Press, 
New York . 

"A source of great 
authority over nature, 
the modern scientific 
technology promises to 
be both the hope of 
man's future and the 
instrument of his en- 
slavement or destruc- 
tion. If we are to 
avoid the disasters it 
lays open to us and 
take advantage of the 
opportunities it 
presents we . . . must 
understand what modern 
technology is, what it 
means , and what must 
be done with it if it 
is to serve man wel 1 . " 
Stover, Carl F. , 
"Technology and Culture" 



WHAT ARE SOME OF THE 
EFFECTS OF TECHNOLOGY? 



The effects of tech- 
nology are found in 
every aspect of 1 ife, 
from medicine, to 
education, to em- 
ployment, to enter- 
tainment and space 
travel . 



Students who show an 
interest might volunteer 
or be assigned to 

- trace the historical 
development of tech- 
nology 

- inquire into the 
causes of change 

- research the social 
problems ':hat have 
accompanied this 
change 



"For millions of 
Americans, personal 
finance is moving 
rapidly beyond easy 
pencil -and-paper cal- 
culations. To ease this 
task for people here, 
Seattle-First National 
Bank has begun a service 
that lets subscribers 
keep track of household 
budgets and important 
records simply by 



(Con.) 



(Con.) 



UNDhKSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



WHAT IS AUTOMATION? 

. Automation is control 
of a process or 
mechanism by automatic 
rather than human 
means > especial ly by 
electronic devices 
and servomechanisms. 
It is one of the 
products of tech- 
nology. 



- relate the eff'jcts 
of automation upon 
the nature of work, 
work rel ationships , 
skill levels, con- 
sumption patterns, 
and the operation 
of the free, com- 
petitive market. 

. Ask science students 
or the science teacher 
to discuss the nature 
of some of the more 
dramatic technological 
changes . 

. Have parents or other 
employed persons discuss 
how technology has 
affected their lives. 

. Watch TV programs dis- 
cussing the discontent 
of laborers on the 
assembly line. What 
solutions do students 
propose to this problem? 



Gather information and . 
pictorial displays of 
evidences of automation 
in our lives. Consider 
the effects on trains , 
planes, flight con- 
trol s , office opera- 
tions, household 
appliances (toasters, 
washers, dryers, coffee 
makers, electric 
blankets, frying pans), 
light control , auto- 
mobile parts (trans- 
missions, ignition), 
factories , 1 ibraries , 
and the vast vending 
machine business. 



telepnoning a computer 
from home. 
"The system, called 
' In-Touch, ' actual ly 
converts the push- 
button telephone into 
a computer terminal— 
an idea long discussed 
but until recently 
considered too ex- 
pensive for widespread 
use. In-Touch gives 
subscribers 100 
minutes of access to 
a tal king computer, 
enough time for 200 
average entries , for 
$6.50 a month. Every 
two weeks they receive 
mailed printouts 
summarizing budget 
activity by 
categories . 

"This Computer Pays Your 
Bills," The National 
Observer, June 18, 1973 



Automation is a method 
or technique of making 
a manufacturing process, 
a production line, or 
a machine operate 
automatically by the 
use of buil t-in or 
supplementary controls. 



UNDERSTANDINGS 

WHAT IS A COMPUTER? 

. A computer is a 
mechanical, electrical, 
or electronic device 
for solving complex 
problems . 

• 

. A computer is 
"programed" by a data- 
processor who writes 
in computer language 
a series of steps to 
perform a particular 
operation. 

. These operations are 
recorded by the com- 
puter on "print- 
outs," which are 
detailed diagrams of 
a computer's 
activities. 



HOW CAN COMPUTERS ADD 
TO CONSUMERS' PROBLEMS? 

. Once a computer is 
programed, it con- 
tinues to function 
in the same fashion 
regardless of the 
special problems of 
an individual 
account. 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



. Ask pupils for 
evidences of trans- 
actions involving a 
computer. Most 
common evidences are 
punch cards (data 
cards with holes 
punched in particular 
positions for auto- 
matic sorting, 
selecting, arranging, 
or computing in 
automatic machines). 

. What are commonly 
found examples of 
such punch cards? 
(telephone or 
util ity bil Is, toll 
records, automobile 
license or registra- 
tion cards) . 

. What are the advan- 
tages of the use of 
such cards? 

. What are.' the 
possible 
disadvantages? 



. Collect and write 
up experiences of 
consumers dealing 
with companies using 
computers : 

- Were special 
requests ignored? 

- Was there ever 
dupl icate 
billing of 
accounts already 
paid? 

- Were there 
examples of 
excessive credit 
costs? 



SOURCE 



. "Computers the size 
of a matchbox can do 
the work of a packing 
case full of normal 
electronic equipment," 
Newsweek. 

. A new type of criminal 
specializes in theft 
by computer. Although 
such thefts are directed 
against business rather 
than the Individual 
consumer, the consumer 
still pays in the long 
run . 

. Types of theft include: 

- embezzlement 

- destruction of 
information 

- theft of trade 
secrets 

- falsification of 
records 

. "frauds involviriq 
billions of dollars 
have companies search- 
ing for new ways to 
thwart a spreading 
danger," U.S. News and 
World Report, 
June 18, 1973. 
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UNDERSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



HOW HAS TECHNOLOGY 
AFFECTED HOME LIVING? 



Most of the tasks 
that made the home- 
makers^ 1 ife of an 
earlier age one of 
drudgery are now done 
by machine. 



Food preservation and 
preparation were 
time consuming chores 

Today "convenience" 
foods are readily 
available, but at 
an extra cost. 



Invite older people 
in the community, 
particularly house- 
wives, to describe 
what homemaking was 
like before the 
advent of modern 
machines. Some may 
remember when water 
was pumped by hand 
and carried into the 
home, when coal and 
wood were the source 
of fuel for the 
stove, when clothing 
was washed by hand, 
when there were no 
vacuum cleaners and 
the dust mop and car- 
pet sweeper were the 
best cleaning tools. 

Although some house- 
wives may still pre- 
serve food by can- 
ning, freezing, or 
drying, increasingly 
these tasks are done 
by industry. With 
the help of the home 
economics teacher, 
investigate the 
comparative costs of 
preparing vs . buying 
already prepared 
goods. 



"Data Banks - Privacy 
or Accuracy?" Canadian 
Consumer, April 1973 



"In 1950, Americans 
dte little processed 
poultrv. But since then 
such foods have expanded 
at an average rate of 
nearly 15 percent a 
year. Our use of pro- 
cessed poultry has risen 
from barely a pound 
per person in 1955 to 
upward of six pounds. 
In the early 1950's, 
frozen meat dinners 
and pies, many featur- 
ing chicken and 
turkey, made their 
debut. Since then, 
chicken dinners have 
cornered more than a 
third of the retail 
market for frozen 
dinners; and turkey 
and gravy combinations, 
another fourth. Of 
meat pies, about two- 
thirds contain chicken 



JNDERSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



and turkey. Other 
major processed poultry 
products include 
roasts and rolls, pre- 
fried or breaded 
poultry, and parts, 
soups, stews, and baby 
foods." "Focus on 
Food Markets," 
Cooperative Extens'on, 
Cornell University, New 
York State. 

WHY IS IT IMPORTANT THAT 
THE CONSUMER LEARN HOW TO COPE 
WITH THE PROBLEMS OF A TECH- 
NOLOGICAL AGE? 



. All of us are consumers 
of air, water, food, 
clothing, appliances, 
furnishings, and 
services from birth 
to death. 

. Ultimately* either in 
direct or indirect 
ways, the consumer 
pays for all that he 
consumes. 

. When space was un- 
limited, man was not 
too concerned with 
pollution of air, 
water, and land. If 
pollution became a 
problem, he simply 
moved on to a new 
and less polluted 
spot. 

. As populations 
increase, and the 
attractions of popu- 
lated areas increase, 
man finds it impossible 
or impractical to 
move into fresh 
environments. In- 
creasingly he finds 
himself choked by 
his own wastes. 

ERIC 



. Discuss the under- 
standing of pupils 
as regards the prob- 
lems of consumers. 
On a chalkboard or 
bulletin board list 
the problems they 
are aware of. Among 
them might be these: 

- inflation 

- service 

- rising housing 
costs 

- costs of health 
care 

- food costs 

- the right to get 
one*s money *s worth 

If the discussion does 
not lead into the 
problems of pollution, 
raise such questions 
* as these: 

- Is the consumer 
affected by the cost 
of controlling air 
pollution? If so, 
how? Does the cost 
of a car reflect 
more stringent 
standards of 
emission control? 

- Is the consumer 
affected in his tax 
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See other modules in 
the Expanded Programs 
for Consumer Educa- 
tion, Bureau of 
Secondary Curriculum 
Development, State 
Education Department, 
Albany, N.Y. 12224 

"The New York City 
Department of Air 
Resources estimates 
that 1 ,304 million 
tons of carbon monoxide, 
lead, hydrocarbons, 
and other irritating 
gases and dusts were 
emitted in New York 
City in 1969 alone," 
New York Daily News, 
March 9, 1970 

"Scientists know that 
smog can ki 11 . In 
1966, 168 people died 
as the result of a 
smog formation during 
the Thanksgiving periods" 
Ibid. 

"Annoyance, anxiety, 
constrained and ex- 
plosive rage, disturbed 
sleep, irritability, 
and energy-draining 



UNDERSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



Ultimately, man must 
find a way to cope 
with the products of 
a technological age 
or he will perish. 



As man struggles ^o 
cope with his environ- 
mental -problems, largely 
caused by technology, 
he finds that most of 
his consumer needs 
cost more and will 
cos L even more in the 
years to come. 



bill by the costs 
of purifying the 
waters? If so, how? 

- Does the cost of an 
airplane ticl<'et 
reflect the 
increased costs of 
noise pol lution by 
aircraft? 

- How is the consumer 
affected by the 
shortage of adequate 
recreational spots? 
Who pays to clean 

up existing eye- 
sores and to pur- 
chase new 

recreational lands? 

- Why do spark plugs , 
mufflers, and auto- 

'mobile valves corrode 
so much faster than 
they used to? Is 
this a consumer 
problem? ,^ 

- Is excessive noise 
destroying our 
hearing? Is this a 
consumer problem? 

- Does the manage- 
ment of solid 
wastes junk, beer 
cans, bottles, 

old cars , appl i- 

ances pose a 
problem to tne 
consumer? 

- Is the problem of 
sufficient pure 
drinking water a 
consumer problem? 

What conclusions can 
the class draw regard- 
ing environmental 
quality and its effect 
on the consumer? 



tensions" may result 
when noise level s are 
too high. New York 
Times, March 12, 1970. 

"Isn't It Time We 
Learned?" Environmental 
Task Force, State 
Education Department, 
Albany* New York 12224. 

"The Consumer and 
Recreation," Bureau of 
Secondary Curriculum 
Development, State 
Education Department, 
Albany, New York 12224. 

U. S. Bureau of Outdoor 
Recreation, Washington, D.C. 

The Federal Consumer 
Protection and En- 
vironmental Health 
Service has been set 
up to remind us that: 
"The human environment- 
consists not only of 
land, airi and water 
that give us 1 if e, but 
al so includes the food 
we eat, the drugs we 
ingest, and all the 
thousands of products 
which we consume or 
use in this complicated 
world." Time, March 
16, 1970 - 



UNDERSTANDINGS 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



adjustment of the 
capital gains ad- 
vantage for those 
who now sell landi 
implementation of 
the Adirondack 
private land plan; 
1 imiting use of rec- 
reational vehicles 
to specific areas; 
control of litter, 
junk, and signs; 
establ ishing 
package standards 
and product design 
for manufacturers 
to follow? 
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Smog Covers New York City 

Photo courtesy New York State 
Environmental Conservation Department 
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of electric power; 
heedless and redundant 
packaging; over-large, 
overpowered cars; all- 
consuming highway 
systems and parking 
lots. A suitable 
balance of interests-- 
as the need for 
amenities and human 
scale in urban 
renewal projects versus 
the economics of high- 
rise building--i*s 
complex and is not 
always easy to achieve. 
Conflicts of parties 
at interest-such as 
truckers and taxi 
operators who supply 
essential services to 
the central city, as 
against the resident 
and working population 
whose health is en- 
dangered by pervasive 
exhaust gases—pose other 
real difficulties, 
human as well as 
economic. " 
Ibid. 

"While there must be 
major social and 
economic adjustments to 
resolve today's environ- 
mental problems, ever 
new adjustments will 
be needed to keep pace 
with change due to man's 
ever-expanding knowledge. 
Our alarm about environ- 
mental degradation has 
raised serious doubts 
about the consequences 
of all technological 

progress It will 

be crucial in the future 
to introduce technol- 
ogical change with the 
greatest caution in 
order to avoid unex- 
pected new problems." 
Ibid. 




Poyid loith oil wastes and oil drums 




SUGGESTED PUPIL AND 
UNDERSTANDINGS TEACHER ACTIVITIES 



SOURCE 



WHY SHOULD THE POOR BE CONCERNED 
WITH THE PROBLEMS OF A TECH- 
NOLOGICAL AGE? 



The poor pay more, in 
terms of the share of 
their disposable income 
available for goods and 
services, than do those 
in higher economic 
brackets . 

Often the poor, because 
of lack of transporta- 
tion, poor shopping 
practices, lack of com- 
petition, or exploita- 
tion, pay more for the 
same goods and services 
than do more privileged 
consumers . 

The poor are often less 
able to secure satisfac- 
tion for their 
grievances. 



Applications of tech- 
nology have eliminated 
many of the unskil led 
jobs formerly held by 
the poor. 



Discuss the consumer 
problems of the poor. 
Draw from the class a 
list of ways in which 
the poor, particularly, 
suffer from the effects 
of technology. 

What class of people 
ordinarily have the 
unskilled jobs in 
coalmining, sweeping, 
cleaning, and in other 
industrial jobs where 
laborers are exposed 
to the hazards of 
noise, dirt., and air 
pol lution? 

What group is most 
exposed to the fumes 
from traffic in the 
inner city? 
- As industry passes 
on its costs of 
cleaning the air, 
the water, and the 
soil , what group can 
least afford the 
increased costs of 
everything they buy? 

Consider the types 
of jobs el iminated 
by the newer appl ica- 
tions of technology. 
What has happened to 
the "pick and shovel" 
laborer? What types 
of machinery now 
perform tasks formerly 
done by hand? 

Consider planting, hay 
baling, barn cleaning, 
etc., formerly done by 
hand on a farm. How 
are ditches now dug for 
septic tanks, telephone 
and electric cables. 



"Consumer Problems of 
the Poor," Bureau of 
Secondary Curriculum 
Development, State 
Education Department, 
Albany, N. Y. 12224 

"Consumer Problems of 
the Poor," Bureau of 
Secondary Curriculum 
Development, State 
Education Department, 
Albany, N. Y. 12224 



"The Consumer and Trans- 
portation," Bureau of 
Secondary Curriculum 
Development, State 
Education Department, 
Albany, N. Y. 12224 

"Environmental Educa- 
tion Instructional 
Activities," Publica- 
tions Distribution Unit, 
State Education Depart- 
ment, Albany, N.Y. 12224 
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However, technology has 
created many new jobs. 



and oth(^r underground 
installations? What has 
happened to the "hand 
laundry"? 

To what extent has the 
machine, which performs 
mul tiple jobs of pre- 
cision drilling, weld- 
ing, soldering, join- 
ing, etc., replaced hand 
labor? 

Consider new jobs 
created by technology, 
many of the^i open to 
the poor v.'ith little 
technical training. 
Poll industrial employ- 
ment sources to learn 
of new jobs requiring 
little skill in such 
lines as automobile, 
radio, TV»and sound 
systems. What new jobs 
are open in the field 
of assembly of such 
items as small appliances, 
vending machines, etc.? 
To what extent has in- 
dustry tended to have 
these assembly jobs per- 
formed in foreign lands 
where labor costs are 
lower than in the United 
States? 



HOW HAS TECHNOLOGY AFFECTED 
OUR LAND AND OUR WATERS? 

. The "gross" effects of an . 
industrialized society 
are readily apparent to 
even the most untrained 
observer, though he may 
not necessarily recog- 
nize them as such or 
even make the connection. 
They may be seen in 

- the contamination of 
rivers, lakes, oceans; 

- in the cutting of our 
forests; 

- in diminished and crowded 
areas for recreation; 



Have pupils survey 
waterways in their 
community. Is there 
evidence of pollution? 
Has fish life dimin- 
ished? Is there 
evidence of deforesta- 
tion? Are recreational 
spots limiter and 
overcrowded? 



Freeman, W. H. , 
"Resources and Man," 
National Academy of 
Sciences/National Re- 
search Council . See 
chapter "Food from the 
Sea," 1969. 

Berrill, N. J., "The 
Life of the Ocean," 
McGraw-Hill, 1966. 
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in reports of con- 
taminated fish and 
other marine pro- 
ducts ; 

in reports of food 
poisoning from the 
use of sprays and 
preservatives ; 
in diminished supplies 
of certain types of 
sea food. 



. The more insidious 
effects may be noted in 
societal values, the 
effects on organisms 
(psychological, physio- 
logical)^ and the inter- 
personal and intergroup 
relationships. 

WHAT SHOULD BE THE ATTITUDE 
OF CITIZENS TOWARD THE 
EXPANDING USE OF AUTOMOBILES? 



Have pupils watch for 
articles or TV pro- 
grams dealing with 
food contamination or 
the possible hazards 
of sprays or chemical 
additives . Prepare a 
bulletin board dis- 
play of newspaper or 
magazine articles 
dealing with these 
subjects . 

Invite an environmental, 
engineer or a sanitary 
engineer to speak to 
the class on problems 
of pollution. What 
does his agency do in 
this area? What can 
citizens do to help? 



Bringham, Robert, 
"Crisis at Sea : The 
Threat of No More Fish," 
Life, December 3, 1971. 

"Environmental Education 
for Resource People," 
U.S. Forest Service 
Department of Agri- 
culture, Washington, 
D.C. 20250, attention 
Information and Educa- 
tion Division. 



"Man Builds-Man 
Destroys," University 
of the State of New 
York, State Education 
Department, Albany, N.Y, 
12224, pp. 73-78. 



Ask pupil s to re- 
examine their 
attitudes regarding 
the automobile. Are 
automobiles efficient 
"people movers" in 
an urban situation? 
Are high powered cars 
desirable? Are two 
and three cars in a 
family really necessary? 
Do we buy cars as a 
status symbol? 

Should citizens 
support mass transit 
as an alternative to 
the use of automobiles? 
Should citizens 
support bond issues 
for mass transit? 



"The auto system is an 
extremely inefficient 
way to move people in 
an urban area. The 
auto uses 10 to 50 
times as much land as 
the train. A maximum 
of 3,000 auto passengers 
an hour can move over 
a 12-foot-wide high- 
way lane whereas 60,000 
riders an hour can be 
transported uy train 
over a similar land 
strip. A train moves 
its carload of passen- 
gers at one-tenth the 
expenditure of energy 
per passenger of an 
automobile." 
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Have pupils list 
ways in which pollu- 
tion from cars could 
be diminished • 
-use of lower powered 
engines 

-use of nonleaded gas 
-use of mass transit 
facilities 
-use of car pools 
-use bicycles or walk 
-fewer cars per family 
-reduce speed limits 
-restrict auto use in 
certain areas and 
during thermal in- 
versions 

-improve personal 
driving skills and 
habits 

-remove auto air con- 
ditioners and auto- 
matic transmissions, 
power windows j etc. 

The majority of people 
are not willing to 
make the necessary 
sacrifices. Will new 
laws be the most 
effective solution? 
How else can habits 
and preferences of 
people be changed? 

What other problems 
has the automobile 
posed? Has the change 
in the way of life of 
the average American as 
a result of car owner- 
ship been a unmixed 
blessing? What has 
been the effect on the 
environment of the 
construction of a net- 
work of superhighways? 
Has the convenience 
of car ownership been 
worth the cost of 
dead and injured in 
automobile accidents? 



"Unquestionably, an 
increase in public 
mass transit facilities 
and riders is a key to 
improving the urban 
environment. Yet, with 
each subway and bus 
fare increase, the 
number of passengers 
de:'1ines, leading to a 
loss of revenues .. .which 
is met by another fare 
increase, perpetuating 
the downward spiral in 
passengers. This is 
accompanied by deterio- 
ration of service, fewer 
trains or busses at off 
hours, and an increase 
in the use of private 
vehicles. Every city 
person should be aware 
of this cycle and 
understand that the 
spiral must be broken." 
"Man Builds-Man 
Destroys," University 
of the State of New 
York, State Education 
Department, Albany, N.Y. 
12224. 

Leavitt, Helen, "Super- 
highways - Superhoax," 
Doubleday . 

Buel , Ronald A., "Dead 
End : The Automobile 
in Mass Transportation," 
Prentice-Hall, 1972. 

"Planners Worried by 
Suburban Auto Glut," 
New York Times, 
January 3, 1972. 
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WHAT CAN BE DONE ABOUT 
THE WASTE PROBLEM? 



As technological skills . 
have improved, man 
tends to produce 
materials at a faster 
pace than they are 
broken down by nature. 

Before industry pro- 
duced goods at so 
prodigous a pace, most 
products were de- 
composed at about the 
same rate as they 
were produced. 
- elements were re- 
circulated through 
living things and 
back through air, water, 
or earth in what are 
called biochemical 
cycles . 



What are some of 
the waste products 
produced by the 
American family? 
(garbage, cans, 
paper products, 
old cars , dis- 
carded tools , etc. ) 
How might the amount 
of waste be cur- 
tailed? To what use 
could these products 
be put? How do other 
countries handle the 
problem of waste 
products? (In many 
European countries 
shoppers bring a shop- 
ping bag to market. 
No boxes or paper 
bags are provided). 



"Organic waste con- 
version to oil could 
help supply energy needs 
while alleviating urban 
refuse problems. 
"Developed by the In- 
terior Department's 
Bureau of Mines, the 
process converts organic 
wastes--garbage , trash, 
animal manure--into non- 
polluting synthetic 
low-sulfur oil . The 
oil produced, in turn, 
is potentially suitable 
for use by power plants 
or for conversion to 
gasoline and diesel- 
type fuels. 
"One oil company 
recently demonstrated 
a successful experi- 
mental waste-oil con- 
version process, and 
results of a pilot- 
plant operation in- 
dicated that approxi- 
mately one barrel of 
low-sulfur fuel oil can 
be produced economically 
from one ton of 
municipal solid waste. 
"While this concept 
seems appealing on en- 
vironmental grounds, it 
can have only a minor 
impact on our energy 
situation. Even if al 1 
municipal waste were 
converted at this ratio, 
it would supply our 
petroleum needs for less 
than two weeks. 



THE CONSUMER COPES WITH THE PROBLEMS 
OF A TECHNOLOGICAL AGE 



INCREASING POLLUTION 



more woter usoge 



leu fe. cycling oi moterials 



fewer welMnsulofed homes 



less conversion of « 
orgonSc wosles 



greater energy uie 



two*ond three-cor fomilies 

• lorger engines 

^ • higher leod content 

• lets wolking ond bicycle 
riding 

> more non degrodoble 
confoiners 



DECREASING POLLUTION 



less woter uioge 



more welt-insuloted homes 



more recycling 



ling of moteriols 



more conversion 
of orgontc wostes 



restricted energy use 



increosed use of moss fronsit 



I smaller engines 

^ • more wolking ond bicycle 
riding 

,' 

/ 

• (ewer nondegiodoble 
containers 
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. Investigate what has 
happened in San Diego 
county as a result of 
the Environmental 
Protection grant. 



Man has created both 
huge quantities of 
material, and materials 
of synthetic nature 
which are not easily de- 
composed by nature. 
The result has been 
that natural systems 
have become over- 
loaded. Trash, sewage, 
smog , and garbage are 
examples of production 
of materials at a faster 
rate than nature can 
dispose of them. 

Other materials, 
synthetic in nature, 
such as plastics and 
some detergents, 
are not biodegradable 
and thus can exist 
for a long time. 



Have pupils give 
evidence of how 
products may be re- 
circulated back 
through living things, 
or by air, water, or 
earth. 

How adequately is 
your community hand- 
ling the problem of 
wastes? 



Comment on the state- 
ment of Environmental 
Commissioner Henry 
Diamond of Hev York, 
"What must be done 
is to get as close to 
the closed system as 
possible. " 

In order to get near 
a closed system, 
where almost every- 
thing is used again, 
what new processes 
and changed patterns 
of living would be 
necessary? 
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"Organic waste con- 
version has yet to 
prove its economic and 
technical feasibility 
on a commercial scale. 
No prototype has yet 
been authorized, and 
much more research is 
needed . 

"Synthetic fuel from 
coal , as discussed 
earlier, is still 
another possibil ity. 
"In fact, more research 
is needed in the entire 
synthetic fuel area. 
In certain instances, 
the resources do indeed 
exist in large quanti- 
ties. Future technology 
may provide answers to 
problems of extraction 
on a commercially ac- 
ceptable basis. But, 
for the rest of this 
decade, synthetic fuels 
as major energy sources 
can appear only as in- 
triguing possibilities." 
Roberts, Meredith, 
"Synthetic Fuels," 
Petroleum Today, 
1972/two, American 
Petroleum Industry, 
1801 K. Street, N. W., 
Washington, D. C. 
20006. 

"The Urban Refuse Re- 
search Center near 
College Park, Maryland, 
experiments with pro- 
cessing incinerator 
residues. Its re- 
search has shown that 
from 80 to 85 percent 
of the material can be 
reclaimed. Using con- 
ventional methods, the 
plant screens iron, 
steel , and non- 
ferrous metals. Its 
researchers have made 
new, usable glass from 



SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 



SOURCE 



The New York State 
Environmental Quality 
Bond Act wil 1 assist 
communities unable to 
bear alone the costs 
of constructing refuse 
disposal plants. Some 
communities are making 
solid plans to con- 
struct such plants. 
Check with the Depart- 
ment of Environmental 
Conservation for 
recent developments. 



What could individual 
families do in the 
recycling area? (make 
compost out of garbage, 
flatten cans for re- 
cycling, cut down on 
the use of shopping 
bags , collect and re- 
cycle newspapers , 
support efforts to 
have merchants pay a 
refund for returned 
bottles, etc.). 



waste, unusable glass; 
have made brick from 
70 percent waste 
glass and 30 percent 
clay; and have shown 
that the operation 
can be run profitably. 
A number of cities 
have shown an interest, 
but the huge capital 
costs involved have 
blocked construction 
of such a working 
plant." 

"Man Builds--Man 
Destroys," University 
of the State of New 
York, State Education 
Department, Albany, N.Y 
12224 

"In a nation and age 
of affluence, the old 
adage about 'waste not, 
want not' seems to have 
been turned topsy 
turvy. Yet the na- 
tional waste disposal 
bill is $4,5 billion 
for municipal costs 
alone, a tariff of 
billions more is 
levied by=air pollu- 
tion, and some 
resources like copper 
already are in short 
supply. It is almost 
certainly true that 
the old adage holds, 
but we have simple 
not toted up the whole 
bill." 

"Man Builds-Man 
Destrcy::," University 
of the 'State of New 
York, State Education 
Department, Albany, 
N.Y. 12224 
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WHAT EFFORTS ARE NEEDED 



TO CHAM'"^ 
FEDERAL I 
HESOUP^'" 
RECYCLE' 



: laws at the 
l'vel to increase 
rlCovery and 

7 



Sponsor an assembly 
at which ecologists 
can describe the 
problem and suggest 
ways in which in- 
dividuals can help 
solve it. 

How successful have 
recycl ing attempts 
been? What are the 
problems of recycling . 
paper, cans, bottles, 
tires, old cars? 

Write to the follow- 
ing agencies to see 
what you can do to 
help the environment. 
Environmental Action, 
Room 731, 1346 Con- 
necticut Ave, , N.W, , 
Washington, D.C. 20036. 
Friends of the Earth, 
529 Commercial St. , 
San Francisco, Cal . 
94111. 

Izaak Walton League 
of America, 1800 N. 
Kent St. , Suite 806, 
Arlington, Va. 22209. 
National Audubon 
society, 950 Third 
Ave. , New York, N.Y. 
10022. 

National Wildlife 
Federation, 1412 Six- 
teenth St. , N.W. , 
Washington, D.C. 
20036. 

Sierra Club, 1050 
Mills Tower, 220 Bush 
St. , San Francisco, 
Cal. 94104. 
The Conservation 
Foundation, 1717 Massa- 
chusetts Ave. , N.W. , 
Washington, D.C. 
20036 



"User's Guide to the 
Protection of the 
Environment," Friends 
of the Earth/Ballantine 

Ask the county agri- 
cultural agent for 
information about 
starting a compost 
bed. 

Hannon , Bruce, M. , 
"Bottles, Cans, Energy," 
Environment, March 
1973. 

Cole, Lamont, C. , 
"What to Do With 
Waste? Use It Over and 
Over and Over Again." 
New York Times 
Magazine, April 2, 
1972. 

"What Can You Do To 
Clean Up the Environ- 
ment? Plenty!" 
Changing Times, Kip- 
1 inger Magazine, 
March 1972 
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WHAT ARE THE FACTORS 
WHICH HAMPER RECYCLING? 



Reused materials save 
vital resources • But 
there are problems in 
using them. 



Labor costs are high 



Prices paid for 
salvaged materials 
are low. 



The quality of recycled 
materials is often lower 
than the original 
product. 



The amount of recycled • 
material is increasing 
steadily, but there are 
problems of cost and 
of impaired quality 
which restrict this 
process. 

Have pupils who have 
participated in "clean 
up" drives relate their 
experiences as to the . 
amount of labor in- 
volved in picking up 
trash, and in separating 
it into kinds. If 
labor were paid the 
going rate, would it 
be profitable to 
pick up beer cans 
and bottles or to 
separate paper 
according to its type? 

Find out what junkmen . 
are paying per pound 
or per ton for paper, 
iron, lead, and 
copper. 

What are the prob- 
lems with reusing 
paper and rubber? 



Rubber from discarded 
tires is now mixed with 
hot asphalt and used 
to surfac'i highways. 

More than 40 percent of 
the metal in copper, 
lead, and stainless 
steel products is re- 
cycled material . 

Bottle makers now use 
up to 50 percent of 
recycled glass in their 
wares vs. 10 to 30 per- 
cent a few years ago. 



Even plastic is being 
recycled in small 
amounts for dumbbells, 
wine racks , and con- 
tainers . 

"The quality of a 
recycled commodity is 
often a problem. While 
some, such as copper 
are as good as the 
original, many others 
are inferior to virgin 
materials. When paper 
is reclaimed, thr 
cellulose fibers become 
shorter, which can 
affect the product's 
strength. Thus, used 
papers are often re- 
cycled into lower- 
grade uses; stationery, 
for example, is some- 
times recycled into 
carboard boxes. Some- 
times inks and glues 
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The nation may be looking to Baltimore s projected Landgard 
solid-waste system for some better an'swers to a monumental question: 

WHV^ WASTE WASTE? 



BALriMOFIE. Md 

A fouR-year-lOng. bfoad-based commitmpnt lor a 
ZA cleaner Baltimore has caucjhl hold with imprcs- 
/ ^ sive results that are complementing the city s 
changmg skyline and holding out a bright promise tor 
n better urban environment 

Most dramatic ol the improvements is the rnodern- 
ized. imposing Metio Center, v^hDie gleaming new 
towers nnd more under construction symbolize a 
revilalized city 

But a great deal of less glamorous groundwork also 
shares importance such as the most recent major 
effort launched early this year when Mayor Vi/illiam 
Donald Schaefer broke ground lor the city's new Sib 
million nori-polluting Landgard solid-waste disposal 
And resource-recovery system 

This first full-scale installation of Landgard - an 
advanced engineering development o( Wonsanio 
Enviro Cnem Systems. Inc - will Process 1.000 Ions 
a dayol municipal waste and simultaneously produce 
salable steam energy anct other useful by-products It 
IS being (unded by a S6 million grant Irom the fedor.il 
EnvtrOnmenttil Protection Agency (EPAl. $A million 
from the Maryland Environmental Service and the 
remainder (rom the city treasury 

The Baltimore Landgard system is one ol six demon- 
strdtiun projects being financed in port by EPA to help 
determine the best and most feasible way lor cihes to 
gel out from under the growing burdens ol Irash they 
generate 

The awesome o.mensions of this problem ntitionally 
have been calcuinted m Washington by Ihe EPA per- 
sonnel involved m planning the recycling program in 
Baltimore a'ld the other demonstration cilies 

UnderJying our mour\tains of solid waste is massive 
consumption ol materials m the United Stales, accord- 
ing lo Arsen J. Darnay Jr.. director of the Resource 
Recovery Division ol EPA s Olfice of Solid Waste Man- 
agement Programs 

"Our materials consumption is the highest in the 
world. ■ Mr Darnay points out "\\ amounts to 28 tons 
per person annually, and is growing at a rate of 4 per 
cent per year Ultimately, for a number of reasons, we 
will Simply have to cut back on consumption " 

Over a period of time whatever is consumecf be- 
comes waste That means thai ;in American family of 
five accounts for 280.000 pounds of waste Jri various 
forms every year Not all ol il turns up in municipal 



garbage cans, of course. Much of il accumulates at 
mine moiiths on farmer's fields, and m the waste 
hoppers of factorfes stores, processing plants and 
other businesses But city trash collectors get a 
burdensome share 

Even belore an eventual national consumption cut- 
back, tv^r Darnay says. Recovery ot resources trom 
wastes will become more and more necessary II is a 
vital measure to prevent pollution, to conserve our 
naturiil resources, to lessen our reliance on imports, 
and to redLtco the quantity of solid wastes that must 
be handled " 

This IS true no I only m those cities already faced with 
towering walls of rubbish and no good place to put it. 
he adds, but also of many munictpalities which unlil 
recent years had seemingly boundless areas available 
tor dumps and landfills Now. Mr Darnay notes, lew 
people will quielly tolerate such disposal (ireas near 
their homes or businesses Cheap, convenient close- 
in ■ sites *n rapidly expanding urban areas are becom- 
jny scarce nationwide, and the cost of collecting and 
hauling - already 80 per cent of the total for getting r id 
ol solid wastes- IS increasingly prohibitive 

Baltimore is a case m point, with virtually no tradi- 
honal-type disposal site^. remaining within the city and 
two big incinerators striving without success to burn 
all Ihe wasie completely and wilhin state pollution 
limits S*>niinry landfills have become just about that; 
filled In fact, a golf course and part of a city park now 
occupy topped-off areas 

One incinerator is to be upgraded lo modern stan- 
dards at a cost of S6 million, but the other is beyond 
ledemption By 1972. relates Public Works Director F 
Pierce Linawt3aver. the Sftuation presented a com- 
bination ol factors that appeared overwhelming. We 
lound Ihe technology ot pyrolysis. as applied m the 
Landgard system, offered us tfie best solution 

EPA IS embarked on a three-phase program to show 
communities like Balliniore how Ihey can overcome 
such odcts and meet iheir specific needs 

Since use ol resources 'S ultimately responsible for 
waste, EPA is exploring federal policies that will make 
uses more effiuient Putting waste itsetf to worthwhile 
use IS two ways better than )ust trying to hide it, and 
market opportuntties are being sought for converted 
waste materials 
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contaminate the paper 
30 badly that it cannot 
be reused at all . 
Similarly, only 1 imi ted 
amounts of a recycled 
material can be used 
in the production of 
some ' new' products . 
Because reclaimed 
rubber doesn't have the 
unifornrrity or abrasion 
resistance found in 
virgin or new synthetic 
rubber, new tires can 
contain only 5 to 12 
percent of the recycled 
material • '* 

Newsweek, May 21 , 1973. 

"Far more could be done, 
but simple ..economics 
still favor the use of 
'virgin, ' or fresh, raw 
materials over recycled 
products . Recycled 
glass costs as much as 
$23.77 a ton to pro- 
duce vs. $18.43 for 
the original product; 
a ton of writing paper 
made from recycled 
waste costs $20 to 
$30 more than the same 
thing made from virgin 
pulp. Freight trans- 
portation rates also 
make it cheaper to use 
new metal ore or virgin 
timber than scrap metal 
or recycled paper. It 
costs $17.86, for 
example, to ship a ton 
of copper from a mine 
in Copperhill , Tenn. , 
to a smelter in Laurel 
Hill, N.Y. , vs. $22. 6C 
for scrap. Virgin 
materials also benefit 
from tax breaks that 
give them a competitive 
advantage. Producers 
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of virgin paper are 
taxed at the rate of 
28 percent vs. about 
43 percent for paper 
recyclers. 

The cost of collecting 
or separating used 
materials also hampers 
recycling efforts. 
For example, each ton 
of municipal refuse 
contains an estimated 
$12 in copper, lead, 
tin and zinc. But 
most of these materials 
must be separated by 
hand and, unless the 
work is done by volun- 
teers, labor can cost 
four times as much as 
the recycled products 
are worth. " 

Newsweek, May 21, 1973. 

WHAT IS THE ENERGY CRISIS? 



. "Energy is the fuel 
of life. Even the 
human body consumes 
energy. The 2,000 
or more calories 
of energy you take 
into your body 
each day — sustain 
your life." 
Man Builds-Man 
Destroys, University 
of the State of New 
York, State Educa- 
tion Department, 
Albany, N.Y. 12224 

. "Today, the average 
American still uses 
2,000 calories or so 
of food energy as did 
his prehistoric fore- 
bears; but today that 
intake comprises only 
1 percent of the 
average American's 
energy budget. The 



Discuss the follow- 
ing quotation from 
"Man Builds-Man 
Destroys" : 
"'Between this 
earl iest stage and 
the dawn of re- 
corded history, ' 
vrites M. King 
Hubbert, ' (man) 
distinguished it- 
self from all others 
in its inventiveness 
of means for the con- 
quest of a larger and 
larger fraction of the 
available energy. The 
invention of cloth- 
ing, the use of 
weapons, the control 
of fire, the domestica- 
tion of animals and 
plants, all had this 
in common: each in- 
creased the fraction 



"Oil , now the main 
source of industrial 
energy, is being con- 
sumed at a much faster 
pace than new deposits 
are being discovered. 
Its lifetime could be 
just another century 
more or less. Coal 
will last a few 
centuries longer, but 
most of it is high 
sulfur content, 
causing severe air 
pollution. Strip 
mining, by which 44 
percent of the coal 
in the United States 
fiOW is extracted, 
exerts a devastating 
impact upon land. The 
potential for hydro- 
electric power is sub- 
stantial in undeveloped 
areas of South America, 
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other 99 percent powers 
his generators, auto- 
mobiles, airplanes, 
factories, communications 
networks. Civilized man 
has grown up to be almost 
as dependent on this 
total energy budget as 
were his predecessors 
on their modest allot- 
ment. In fact, modern 
man's energy needs are 
doubling every 10 years, 
and he must continually . 
seek new sources." Ibid. 



of solar energy avail- 
able for use by the 
human species, thereby 
upsetting the ecologic 
balance in favor of an 
increased population 
of the human species, 
forcing adjustments of 
all other populations 
of the complex of 
which the human species 
was a member. ' " 

Will our energy re- 
sources of oil , coal , 
hydroelectric power, 
solar and tidal energy 
be sufficient to meet 
our needs? 

Ask pupils what 
potential pupi Is feel 
the power of the tides 
might have. One 
authority has stated 
that where they can be 
utilized they are a 
smal 1 , but useful , 
potential addition 
(all the tides of the 
U. S. would only supply 
electrical needs of 
Boston) . 



Africa, and Southeast 
Asia, but most dam 
sites already have been 
exploited in Western 
Europe and North America. 
Geothermal power is 
another possibility, 
but is limited to the 
availability of under- 
ground steam and does 
not appear to be the 
answer to the world's 
energy needs. Ocean 
tides contain enormous 
power, but there appear 
to be few suitable 
places where the energy 
can be harnessed. The 
sun, of course, is the 
ultimate source of all 
our energy except 
nuclear, but so far our 
technological concepts 
are not equal to cap- 
turing this power 
directly and converting 
it to our uses, at 
least in a practical , 
satisfactory way." 
"Man Builds^^an 
Destroys," University 
of the State of New 
York, State Education 
Department* Albany, 
N.Y. 12224 



IS THERE REALLY AN ENERGY 
CRISIS? 



While opinions differ, 
the preponderance of 
opinion is that there 
is a real shortage of 
energy. 



ERIC 



Ask pupils for their 
opinions as to whether 
there is an energy 
crisis. What ex- 
periences have they 
had on which to base 
opinions? 
. Have they faced 

- difficulty in buy- 
ing gasoline? 

- a black-out or re- 
duction in voltage? 

- difficulty in ob- 
taining fuel oil or 
gas? 

, 24 



Some evidences of an 
energy shortage 

- closing of gasoline 
stations; 

- limitations on amount 
of gasol ine sold; 

- r2fusal of gas service 
to new home owners or 
commercial enterprises; 

- voltage reductions 
during periods of 
peak use. 



UNDERSTANDINGS 
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TEACHER ACTIVITIES 



SOURCE 



WHY HAS THE SHORTAGE DEVELOPED? 



have they or their 
parents noted a 
shortage or reduc- 
tion of power in 
their places of em- 
ployment? 



There are many reasons, 
including national 
policies, increased con- 
sumer use, environment- 
alists actions, poor 
planning. 



Col lect cl ippings , 
articles, and reports 
on the energy crisis. 
Discuss the question 
of what should be done, 
if anything, to im- 
prove the situation. 

Conduct a debate on 
the subject 

Resolved: the environ- 
mentalists are too re- 
strictive and hinder 
the development of new 
energy sources to the 
harm of business and 
the consumer. 



Power consumption has 
increased by 100 per- 
cent in the last two 
decades . 

Demand for electricity 
has doubled in 10 
years . 

Delays in construction 
have been frequent. 

Conservationists have 
tied up in court 
projects for new power 
supplies. 

Certain fuels have been 
banned because they add 
to pollution. 

Exploration and dis- 
covery have been in- 
hibited by tax policies, 



WHAT SHOULD BE DONE ABOUT 
THE ENERGY CRISIS? 



Have pupils research 
the problems of re- 
solving the energy 
crisis. Tabulate in 
chart form the steps 
that might be taken 
and ask the class to 
vote on those which 
are acceptable. 



"This 'Energy Crisis' - 
Is It Real? Changing 
Times, October 1972. 
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ASIDE FROM FOOD, WHAT TYPES 
OF ENERGY ARE AVAILABLE? 



Oil is now the main 
source of industrial 
energy. 

Coal is a second 
major source of 
energy. 

Hydroelectric power 
is another source. 

Geothermal power 
from underground 
steam is limited in 
availabi li ty and 
thus has limited 
potential . 

Ocean tides have 
the potential of 
great power but 
are difficult to 
harness , 

Other potential power 
sources are 

- nuclear 

- natural methane 
gasses 

- ocean temperature 
gradient changes 

- wind 



Have pupils list the 
major sources of 
energy. What per- 
cent of the total 
supply would they 
estimate comes from 
each source? Then 
compare their esti- 
mates with those 
of the Petroleum 
Industry given in 
the Source column. 



"At present, petroleum 
accounts for 77 percent 
of our total energy 
consumption. Coal 
accounts for 19 per- 
cent, and hydropower 
for less than 4 percent. 
Nuclear power, already 
commercially feasible, 
is expected to grow 
from its present share 
of less than half of 
one percent to more 
than 17 percent in 
1985. 

"Other, more exotic 
sources such as geo- 
thermal power, 
synthetic fuels, ocean 
power, and solar power 
ultimately may become 
vital supplements as 
technology for their 
utilization improves." 
Petroleum Today, 1972/ 
two, American Petroleum 
Industry, 1801 K 
Street, N.W. , Washing- 
ton, D.C. 20006 

"Water power is one 
0. the oldest forms 
of energy used by 
man. But hydro- 
electric generation 
dates back only 90 
years to the early 
1880' s when a small 
plant was installed at 
Appleton, Wisconsin. 
"The great dam-build- 
ing activity of the 
1920's and 1930's 
capitalized on many 
of the obviously suit- 
able sites. A number 
of potential sites 
still remain to be 
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MAN'S SOURCES OF ENERGY 




man obtains em^t^y from water, coal, oil, thermal (sun) power, 
geothermal (steaml,tldal,and nuclear sources. 



SOURCE 

developed, but most 
are in the western 
portion of the U.S. , 
while the current 
energy shortage is 
most acute in the 
eastern half of the 
country. And some 
conservation groups 
have objected to the 
development of these 
proposed sites. 
"Despite its advan- 
tages, hydroelectric 
power generation seems 
to have reached a 
plateau. As electric 
power production in- 
creases from all 
sources, hydroelectric 
power is expected to 
provide a smaller and 
smaller percentage. 
In 1970, hydro plants 
accounted for 4 per 
cent of total United 
States energy supply. 
By 1985, they are 
expected to provide 
only 2.5 per cent-a 
small but important 
share. " 
Ibid. 
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Ask pupi 1 s who have 
observed geysers such 
as Old Faithful to 
describe what they 
have seen. What might 
be some of the dif- 
ficulties of utilizing 
this source of energy? 



"What is geothermal 
energy? Heat radiates 
constantly from the 
earth's core, sometimes 
concentrating in local 
hot spots near the 
surface. When under- 
ground water meets 
naturally heated under- 
ground rocks 5 steam 
results— the same kind 
of steam that makes Old 
Faithful perform on 
schedule. By drill- 
ing into geothermal ly 
active areas , natural 
steam can be directed 
into the blades of 
turbines to produce 
low-cost electricity. 
"Scientists estimate 
that in the U.S. about 
1 .8 mil 1 ion acres of 
land are attractive 
for geothermal develop- 
ment, and that the 
potential geothermal 
capacity ranges from 
30 mi llion to as much 
as 100 million kilo- 
watts. By comparison, 
our present installed 
electric generating 
capacity from all 
sources is about 367 
million kilowatts." 
Ibid. 



Ask pupils who have 
observed tidal action 
to describe what they 
have seen. How could 
such forces be har- 
nessed to provide 
power for industry? 



"So far only one plant 
(for harnessing tidal 
energy) has been built, 
a $100 million facility 
in Brittany which fur- 
nishes 500,000 Kilo- 
watts of electrici ty 
to France." 
Ibid. 
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Solar energy, energy 
from the sun, has 
potential for greater 
development; but 
scientists differ 
on the question as to 
how important a part 
it will play in the 
future. 



In the economic con- 
siderations two points 
should be remembered 

1 . The cost of ob- 
taining fuel and 
processing it; 

2. Increased dependance 
on foreign nations 
for fuel supply. 



Have students re- 
search the use of 
solar energy and 
its potential for 
the future. 
Solar water heaters 
were once big 
business in parts 
of the United States. 
Why has their use 
fallen off? cost? 
service? availability 
of other more 
efficient sources? 
problems of climate? 

Write to the National 
Science Foundation for 
the report of the Solar 
Energy Panel. Comment 
on the conclusion 
reached by this panel . 
"The Solar Energy Panel 
is made up of experts 
from the National 
Science Foundation and 
the National Aero- 
nautics and Space 
Administration. It 
sums up the future i n 
these terms: 
"There are no tech- 
nical barriers to wide 
application of solar 
energy to meet U.S. 
needs . . . For most 
applications, the cost 
of converting solar 
energy to useful forms 
of energy is now higher 
than conventional 
sources, but [with] 
increasing constraints 
on their use, it 
will become competitive 
in the near future. " 
"Power From Sun: 
The Search Picks Up," 
U.S. News & World 
Report, April 16, 
1973 



"Power From Sun: 
The Search Picks Up," 
U.S. News & World 
Report, April 16, 
1973 

"A Solar Energy Panel 
of top federal 
scientists has con- 
cluded that, with in- 
creased research and 
development, this 
timetable is possible: 
"In five years, solar 
energy could be heat- 
ing many private 
homes and office 
buildings. 
"In less than 10 
years, the sun's power 
could be running air- 
conditioning systems. 
"In five to 10 years, 
solar heat could be 
used to convert or- 
ganic materials into 
fuel oil and methane 
gas. The latter is 
similar to natural 
gas and can be em- 
ployed for the same 
uses. Experts say 
that this process is 
capable of providing 
the U.S. with a third 
of its gaseous fuels 
by shortly after the 
turn of the century. 
"Within 15 years , the 
sun's energy could be 
producing substantial 
amounts of electricity 
for American 
consumers." 
Ibid. 
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WHAT RESOURCES OF COAL 
DO WE HAVE? 

. Our supply of coal 
is one of our richest 
sources of energy. 



What are the prob- 
lems in using coal 
as an energy source? 
In addition to the 
economic problems , 
what should be done 
about the environ- 
mental problems of 
smoke, fumes , ash , 
the effects of strip 
mining? Who should 
pay the research 
costs for improving 
technology? 

Ask pupils who have 
seen the effects of 
s'.rip mining of coal 
in Pennsylvania or 
West Virginia to 
describe what they saw. 

Report on attempts 
to reclaim the land 
where strip mining 
has taken place. (See 
research done by 
Penn State University) 



"America is sitting on 
a vast storehouse of 
coal-a supply suf- 
ficient for some 650 
years by best estimates. 
But much of this fuel 
cannot be used under 
new air-pol lution laws 
because it is so high 
in sulphur content. 
At the same time, 
natural gas, which 
supplies one third of 
all energy requirements 
in the U.S. , is being 
consumed faster than 
new reserves can be 
located . Production 
from U.S. wells is ex- 
pected to peak in about 
eight years and then 
start to decline. 
If the advanced tech- 
nology were available, 
clean-burning methane 
gas could be produced 
from coal and a long 
step would have been 
taken toward supplying 
the nation's fact- 
growing energy needs." 
"Gas From Coal : For 
Cleaner Air," U.S. 
News & World Report, 
January 22, 1973 

"Coal gasif ication-the 
production of methane 
gas from coal-^ias been 
under way in Europe for 
more than three decades, 
but the process is ex- 
pensive and the product 
of low qual i ty when 
compared to natural 
gas . 

"Experts say it will 
be at least five years 
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Specialists in the New 
York State Department 
of Environmental Con- 
servation in reply to 
the quotation in the 
source column state 
that 

- there are cheaper 
ways of producing 
clean fuel; 

- traditionally pollu- 
tion control systems 
have been designed 
to handle pollutants 
in such a way that 
the systems are 
liabilities- Little 
effort is made to 
make these pollu- 
tants pay; 

- they inquire as to 
how long industries 
will continue to be 
Isolationists? 

Do pupils agree with 
their point of view or 
that expressed by U.S. 
News and World Report? 



before coal gasifica- 
tion becomes a suc- 
cessful commercial 
process in America. 
These questions are 
yet to be answered: 
Can one process be 
developed which will 
work for all types of 
coal? Which of the 
many theoretical models 
will produce the best 
gas, for the least 
amount of money, in 
the shortest time? 
"Until industry has 
firm answers to these 
questions, companies 
are reluctant to in- 
vest the 250 million 
dollars needed to 
build a single commer- 
cial-size plant. This 
year the Government 
is spending about 30 
million dollars on 
gasification research, 
and industry is con- 
tributing another 10 
million dollars." 
Ibid. 



HOW DEPENDENT ARE WE ON 
COAL AS AN ENERGY SOURCE? 

• Experts agree that we 
have coal resources 
which should last 
for 600 years or 
more. 



Ask pupils what 
they think is the 
power source for most 
electricity that is 
generated. (In 
1970, more than one- 
fourth of our 
electricity was 
derived from surface- 
mined coal - ) 



"Many Americans do not 
realize how heavily 
they depend on coal 
for electricity. Yet 
the fact is, when they 
turn on their dish- 
washers or switch on 
their televisions to 
catch the evening news, 
the chances are about 
fifty-fifty that they 
will be using elec- 
tricity generated from 
coal - 

"It follows then that 
when coal supplies are 
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. Since our coal re- 
serves should be 
ample to supply our 
needs for many years 
from this source of 
energy, what is the 
problem? (Ask the 
science teacher to 
discuss the problems 
of using high sulphur 
coal . What progress 
is being made in re- 
ducing pollution from 
the source? What 
are the possibilities 
of converting coal 
into gas? What are 
the advantages in the 
use of gas instead 
of coal? What problems 
result from strip- 
mining?) 

. Ask pupils who 1 ive or 
whose parents lived 
near coal burning fur- 
naces to describe the 
effects of the fumes 
on silverware, 
draperies, and house 
paint. 

igs, bottles, and through wires 



cut off, many electric 
utilities are in deep 
trouble for fuel . " 
Petroleum Today, 1972/ 
two, American Petroleum 
Industry, 1801 K 
Street, N.W. , Washing- 
ton, D.C. 20006. 

"Bruce Mansfield, 
president of Ohio 
Edison Co. , has pre- 
dicted that if Ohio's 
new air pollution 
standards are strictly 
enforced , that state 
will experience a 
blackout ohat could 
make the New York out- 
age seem minor by 
comparison. Other 
areas, too, including 
many major cities, are 
seeking alternate fuel 
sources as government 
restrictions force 
them to abandon coal . 
Some utilities, to their 
dismay, are finding it 
extremely difficult to 
obtain fuel that will 
meet the rigid air 
quality requirements 
now facing them. 
"The United States does 
not suffer from a 
shortage of coal . It 
is, in fact, our most 
abundant domestic fuel 
resource, with more 
than 390 bi 1 1 ion tons 
in reserve-enougn to 
last more than 600 
years at present pro- 
duction rates. What 
we do suffer from are 
restrictions that rule 
out the use of much of 
the coal we have read- 
ily available." 
Ibid. 
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Survey your community ■ 
to see what industry 
has done to cut down 
on the pollution from 
the use of high-sulphur 
fuels. How much money 
did industry spend to 
make the change? What 
observable effects 
have been noted? What 
sti 1 1 needs to be done? 

Have pupils check to 
see whether the state- 
ment in the Source 
Column regarding no 
process avai lable for 
removing sulphur 
dioxide from starch 
gases is still true. 



"One prospect of using 
high sulfur coal-the 
kind most affected by 
clean air regulations- 
lies in removing sulfur 
dioxide from stack 
gases after coal is 
burned. Some 20 
processes are being 
developed, and some are 
undergoing large-scale 
tests , but none is yet 
fully proved and com- 
mercially available, 
''The most promising 
innovation for coal ' s 
future is converting it 
into gas. Four pilot 
plants are already 
under construction, 
and experts predict 
that gas will be pro- 
duced commercially 
from coal by the 
1980's." 
Ibid. 



How much e/iergy is lost 
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Bow much energy is lost 

Environmental Plan for iJei) York Startej 
New York State Department of Environmental 
Conservation 



"In addition to gasi- 
fication, scientists 
are researching other 
coal projects. One 
concept is the com- 
bined cycle in which 
coal is gasified and 
burned in a gas turbine; 
the hot exhaust gases 
then generate steam to 
turn a second turbine. 
Its virtue is a 
relatively high effi- 
ciency rating and low 
capital costs. Another 
project is the coal 
fuel cell which has a 
potential conversion 
efficiency of 60 to 
70 percent. 
"At one pilot plant, 
the possibi lity of 
producing crude oil 
from coal is being 
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explored. Another 
plant wi n soon 
produce solvent-re- 
fined coal ♦ which is 
free of ash and 
sulfur, has a low 
melting point and can 
be handled as either 
a 1 iquid or a sol id. 
On a lonqer-range 
level, researchers are 
developing a magneto- 
hydrodynamic (MHD) 
generator which would 
allow for a 30 to 40 
per cert increase in 
efficiency cofiipared 
with the most modern 
steam plant." 
Ibid. 



Envi ronmental problems 
plague the use of coal 
as an energy producer. 



Discuss the problems 
posed by the use of 
coal as an energy 
source. How would 
any restriction on 
coal usage affect 
the consumer? 

What price tag should 
be put on the health 
of people? 



"To cut back on surface 
mining could worsen 
the energy shortage in 
the United States. In 
1970, for instance, 
more than one-fourth 
of our electrical 
energy was derived from 
surface-mined coal . 
Strip mining will also 
help supply the vast 
quantities of coal 
which wi 1 1 be needed 
for a ful 1 -blown 
gasification program, 
"Our real hope for 
domestic supplies of 
clean, reasonably-priced 
fuels lies with coal in 
its new gaseous and 
liquid forms. But if 
coal is to supply 
synthetic fuels in the 
future, the industry 
must be allowed to mine 
it and the uti 1 i ties 
to burn it in its 
current solid form." 
Ibid. 
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. "Any realistic energy 
policy must take coal 
into consideration. 
For to overlook coal 
or to skimp on the 
research effort needed 
to solve its environ- 
mental problems would 
waste a valuable 
resource which can 
provide us with an 
energy mainstay for 
centuries to come." 
Ibid. 



WHAT ARE THE POSSIBILITIES 
AND THE PROBLEMS OF NUCLEAR 
ENERGY? 



. "In some ways, a nuclear 
plant is similar to a 
conventional fossil 
fuel plant. Each uses 
steam to drive a 
turbine generator that 
produces electricity. 
The difference between 
nuclear and conventional 
plants is the fuel that 
heats water to make 
steam. While con- 
ventional plants burn 
coal , oil , or natural 
gas for fuel, a nuclear 
plant uses the heat 
generated by nuclear 
fission. To release 
each watt of energy, 
more than 30 billion 
fissions (splitting 
of the nuclei of atoms) 
must occur each second. 
The nuclear reactor 
provides an environment 
in which fission can 
be initiated, sustained, 
and controlled." 
Petroleum Today, 1972/ 
two, American Petroleum 
Industry, 1801 K 
Street, N.W. , Washing- 
ton, D.C. 20006 



. Explore student atti- 
tudes toward nuclear 
pov;er. What have 
they learned concern- 
ing its potential for 
power? What have they 
learned about possible 
harmful effects? Is 
there air pollution? 
Is there a hazard 
from radiation? Is 
there a possibil ity 
of uncontrolled, run- 
away reaction? What 
is the problem of 
thermal pollution? 



"At present, the atom 
supplies only about one 
percent of the world's 
power, but by the year 
2000, as much as half 
of the world's power 
may come from nuclear 
energy. Most nuclear 
plant reactors today 
u<^e uranium-235, which 
is in short supply, but 
with second genera- 
tion breeder reactors, 
nuclear fuel would be 
plentiful for thousands 
of years. 

"Nuclear plants do not 
emit air pollution, 
but they do give off 
radiation. A former 
New York City Environ- 
mental Protection ad- 
ministrator and now a 
professor of environ- 
Tiental medicine, 
Herri 1 Eisenbud, says 
that people living in 
the vicinity of a 
nuclear plant probably 
would be exposed to less 
radiation in a year 
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than passengers on one 
airplane flight from 
New York to Chicago." 
"Man Builds-Wan 
Destroys," Univi^rsity 
of the State of New 
York, State Education 
Department, Albany, N.Y. 
12224 

"Another major en- 
vi ronmental problem 
with atomic power 
plants is waste heat,-"^ 
thermal pollution. 
The nuclear plant heats 
water to make steam 
to turn turbines to 
drive generators to 
produce electricity. 
The spent steam must 
be cooled and con- 
densed back to water 
for reuse in the 
plant's closed 
system. . .and water 
from an adjacent river, 
lake, bay is required 
for this job." 
Ibid. 

. Invite the science 
teacher or knowledg- . "A recent tally shows 
able scientists in that 26 nuclear plants 

the community to now operate in the 

discuss these problems United States, 51 are 
and possible solutions, under construction. 
What would be the re- and 61 are on order, 
action of students The present generating 

toward the building of capacity of nuclear 
a nuclear power plant plants is more than 10 
in the area where they million kilowatts, or 
live? some three percent of 

the total U.S. generat- 
ing capacity. By 
1980, nuclear capacity 
probably will reach 
140 million kilowatts— 
21 percent of the na- 
tional total -soaring 
to an estimated 475 
million kilowatts by 
1990, representing 
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. To what extent do con- 
ventional fossil fuel 
plants burning oi 1 or 
coal also contribute 
to thermal pollution? 
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TEACHER ACTIVITIES 



SOURCE 



1 



about 38 percent of 
the total capacity 
projected for that 
year. " 

Petroleum Today, 1972/ 
two, American Petroleum 
Industry, 1801 K 
Street, N.W. , Washing- 
ton, D.C. 20006. 




Consolidated Edison nuclear 
power plant on Hudson River 

Photo courtesy of New York State Environmental 
Conservation Department 

WHAT ARE THE IMPLICA- 
TIONS OF THE ENERGY 
SHORTAGE FOR CONSUMERS? 



While experts dis- 
agree as to the length 
of time our energy re- 
sources might last, 
there is general agree- 
ment that: 

- oil reserves in the 
United States wil 1 
probably be exhausted 
within the next 100 
years; 

- coal reserves will be 
exhausted within the 
next 600 years; 



The consumer is faced 
^with the problem of 
'conflicting values. 
All of us want unre- 
stricted use of our 
automobiles, adequate 
fuel for cars , for 
home heating needs, 
energy to run our 
refrigerators, vacuum 
cleaners, TV's, power 
tools, radios, ranges, 
space heaters, and 
other mechanical 
devices. 



. "Energy costs are 
bound to rise. We have 
exhausted a large share 
of our cheapest and 
most accessible energy 
materials. New in- 
digenous supplies will 
come at higher prices. 
Coal mines will be 
further underground; 
oil and gas wells will 
be drilled to greater 
depths and in deeper 
waters offshore; the 
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- gas reserves are 
rapidly being de- 
pleted; 

- increasing amounts 
of foreign oil 
will need to be 
imported; 

- a major effort to 
expand outputs of 
nuclear power wil 1 
be needed; 

- the nation's require- 
ments for energy 
will about double 
between now and 1985. 

These forecasts are 
based on present rate 
of consumption of 
energy — which is not 
the most efficient use. 
- Energy can be con- 
served by: 

- recycling of 
scrap materials; 

- better design of 
bui Idings; 

- conservation 
practices. 



. With our requirements 
for energy doubling in 
less than 30 years, and 
yet with pol 1 ution 
from energy production 
increasing, how do we 
balance these con- 
flicting elements? 



development of oil 
shale and other syn- 
thetics will require 
expensive new tech- 
nology. 

''At present the 
composi te wellhead or 
minemouth cost of 
energy produced in 
the United States is 
about 35 cents per 
million BTU's. By 
1985, it could easily 
be 50% to 100% higher. 
"These increases are 
significant, but they 
can be absorbed in our 
economy without 
serious disruptive 
effects . For the past 
decade, the real cost 
of energy in the 
United States has been 
declining. Today, we 
spend only about 5% 
of our national income 
for fuels. We are in 
a favorable position 
vis-a-vis the other 
world powers with 
respect to basic 
energy costs and will 
probably continue to 
be so even after the 
increases I have 
suggested. Our most 
urgent problem is one 
of adequacy and con- 
tinuity of energy 
supplies-not one of 
energy costs." 
John G. McLean, Chair- 
man, National Petroleum 
Council's Committee on 
the U.S. Energy Outlook. 



. There is increasing . "Natural gas is scarce, 

clamor against industry Shortages already con- 

for destroying the fronting us will in- 

environment by strip crease. Domestic 

mining, pollution from production is projected 
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A WIDENING GAP 
BETWEEN 
U.S. OIL OUTPUT 
AND DEMAND 



30.2 MIL 



U.S. CONSUMPTION^^l 



15.5 MIL 




Until the Iateig60s: 

U.S. wells were able 
to produce practi- 
cally all the nation's 
needs — although 
some foreign oil was 
imported because it 
was cheaper. 

Today: Though pro- 
duction in this coun- 
try is being pushed 
to the limit, it can- 
not come close to 
meeting needs. The 
gap will widen in the 
years ahead — and 
force more and more 
imports. 

Source: througfi 1977. U.S. Bureau of 
Mines: future Production estirnates. 
National Petroteum Council; future 
demand estimates. Chase Manhattan 
Banh 



CopvMj:fit Ct/.l us Nr.%i f. V.'Oitd Pr|)o.-1, inc. 



U. S. NEWS & WORLD REPORT. April 30, 1973 



"Reprinted from 'U.S. News & World Report.' 
Copyright 1973 U.S. News & World Report, Inc. 



April 30, 1973 
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SUGGESTED PUPIL AND 
TEACHER ACTIVITIES 

refineries, construct- 
ing nuclear power 
plants, pollution of 
land and waters from 
the products of tech- 
nology, destruction 
of our forests and 
natural park areas. 
Yet each year our de- 
mand for industrial 
products increases. 
To what extent are 
consumers willing to 
forego the conveniences 
they have come to 
expect? Wi 1 1 there 
have to be compromises . 
between the needs of 
industry and the en- 
vironmentalists? 
To what extent are in- 
dustries wil 1 ing to 
change designs and 
processes to make more 
durable products and 
products that can be 
recycled more easily? 
To what extent are 
industries willing to 
forego expensive ad- 
ver v-ising of products 
and use the money for 
improving products? 
(Used oil refining is 
a good example of one 
way resources could 
be conserved . ) 



SOURCE 

to decl ine about 1/3 
during the next 15 
years. With more 
imports of natural and 
liquefied gas and 
synthetic gas from 
naphtha and coal , we 
may hold gas availa- 
bility at about its 
present level . This 
will be sufficient to 
satisfy less than half 
of our potential gas 
requirements by 1985." 
Ibid. 

"Crude oil imports 
wi 1 1 have to quad- 
ruple. Domestic pro- 
duction of crude oi 1 
is projected to show 
little net change. 
To meet rising demand, 
imports will about 
quadruple, reaching 
10 to 15 million 
barrels a day in 1985. 
Even larger imports 
wi 1 1 be needed if we 
fail to meet our goals 
with respect to nuclear 
power and coal . " 
Ibid. 

"We shall have to 
launch a major new 
effort to expand our 
outputs of nuclear 
power and coal . We 
should seek to con- 
struct the equivalent 
of at least 280 nuclear 
energy plants of 1,000 
megawatts each during 
the next 15 years. 
Today, we have the 
equivalent of only ten 
plants of such size in 
operation and only 46 
actual ly under con- 
struction. Progress 



ERIC 



40 



UNDERSTANDINGS 



SUGGESTED PUPIL AMD 
TEACHER ACTIVITIES 



SOURCE 



WHAT CAN CONSUMERS DO TO 
IMPROVE THE SITUATION? 



What will be the 
political and economic . 
effects of our 
dependence upon oil 
from the Middle East? 

With "energy" stocks 
so depressed in price, 
where will the invest- 
ment money to expand 
resources come from? 

With "balance of pay- 
ments" so out of 
balance that our dollar 
is being weakened, what 
will be the effect of 
further dependence on 
the Middle East for oil 
and consequent larger 
and larger deficits 
in the balance of pay- 
ments? 

Consider the suggestions 
listed by Joseph Kraft 
as reported in the 
Albany Times Union 
shown on the following 
page. 

Contrast these views 
with those of the 
Petroleum Council in 
the Source column. 



is being retarded by 
technical difficulties 
and environmental 
restraints on the 
selection of new plant 
sites." 

John G. McLean, Chair- 
man, National Petro- 
leum Counci 1 ' s 
Committee on the U.S. 
Energy Outlook, "U.S. 
Energy Outlook and 
Its Implications for 
National Policy", 
September 21 , 1972. 

"The nation's require- 
ments for energy will 
about double between 
now and 1985. In this 
period, we shall have 
to rely upon oi 1 , gas , 
coal , and nuclear 
power for at least 95% 
of our needs. If 
present trends continue, 
our indigenous re- 
sources of these 
materials will not be 
developed fast enough 
to meet our growing 
requirements." 
John G. McLean, Chair- 
man, National Petroleum 
Council's Committee on 
U. S. Energy Outlook. 

"We shall become in- 
creasingly dependent 
upon foreign countries, 
primarily in the Middle 
East, for a vital por- 
tion of our energy 
suppi ies . At the 
present time, we obtain 
about 26% of our crude 
oil and 12% of our 
total energy require- 
ments from foreign 
sources. By 1975, we 
will probably draw 
about 40% to 55% of 
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"How to Beat the Energy I 

The selfsame seers who brought yoii 
the missile gap, the domino thcoi'y and 
the Maoist menace have now picked up 
tlie energy crisis. To hear them tell it, in- 
dustry will halt, the higliways will be 
black with gaslcss cars, and millions wiil 
IVcc/e in the dcjrk. unless Anicrica ;i,S' 
scrts itself against those supposed 
lains of the piece, the Arabs and enviroji- 
menlalisLs. 

But In fact (here are dozens of much 
more acceptable ways (some of them al- 
most as virtuous as motherhood) for this 
country to ease the growing gap between 
energy consumption and energy produc- 
tion. Here is a checklist of possibiliti^-s 
which should provide some measure of 
the national energy policy the Nixon ad- 
ministration is slowly bringing to birth, 

CONSKKVATION OK energy heads the 
li.st. The United States, with 6 per cent of 
the world's population, consumes about 
30 per cent of its energy. We consume, 
person for person, more twice the 
amount used in such a heavily industrial- 
ized area as Western Kurope. 

Much of the energy consumed is wast- 
ed in automobiles carrying only the driv- 
er. Knormous savings in energy could be 
achieved by moving commuters in buses 
or other forms of mass transit. Decent 
imer-city railroads wouJd cause many 
people to leave their cars at home and 
travel by train. A tiny effort could proba- 
bly induce 2 or 3 per cent of the popula- 
tion to move around by bicycle; and that 
tiny saving would at least cover the gaso- 
hne shortage predicted for this summer. 

Housing offers only slightly less a bun- 
dant opportunities for husbanding energy. 
A considerable part of this country's 
energy consumption goes for private 
homes with poor insulation. It would be 
child's play for federal authorities to ins- 
ist that good insiilation be a condition for 
getting mortgage money on which vir- 
tually all home-buiiding depends. 

Next to conservation of energy, the 
best results w^ouid appear to spring from 
a research and development program. At 
present the United States Government 
spends only about $700,000 on energy re- 
search—most of it in the atomic-power 
field. Private industry spends an estimat- 
ed $300 million. Since the power industry 
grosses something like $60 billion annual- 
ly, the total research input is trivial. 
Kspecialiy in view of the hkely pay-off. 



risis 5" by Joseph Kraft 

Nl.ei.KAK I'OWKll does offer tremen- 
diniN possibilities for the distrant future if 
the technical problems of waste dispo.sal 
;ind safe operation can be solved. Cieolh- 
ernial energy and solar energy may be 
equally bounilful .sources for the future. . 

In the meantime, there are abundant 
su[!{'hes of coal, shale and tar in this 
CDunlry, Canada and Latin America. Tre- 
mendous dividends would be yielded by a 
research program for cheap and clean 
devices to transmute those deposits to oil 
and gas. 

Kven before that, research can make 
large savings in fuel consumption by that 
\\<ir::t of all wasters — the private car. 
VVi h phased federal- standards that stipu- 
lated not only emission control but also 
energy control, Detroit might begin to 
turn Its energies to producing. a cleaner 
and smaller engine, rather than concen- 
trating, as now» in bucking the applica- 
tion of standards. 

Pricing strategy offers still another 
way to meet the energy crisis. By which 
I don't mean socking small homeowners. 
I mean adjusting prices to industrial 
iLsers. The> gobble up about 40 per cent 
of the energy consumed in this country, 
and if prices were stiffer. they would 
turn off the lights occasionally, 

Finally, important savings for the 
American consumer can probably be 
achieved by a new technique for buying 
oil abroad. At present the price is driven 
up by American firms competing against 
Japanese and West European firms. By 
organizing with the governments of Ja- 
pan and Western Europe a consumers' 
consortium against the producers' cartel, 
this country could get far better terms 
than the oil companies who really care 
hardly at all about the consumer, 

WHAT ALL THIS says is that the Unit- 
ed States can afford to be careful and 
picky about meeting the energy shortage. 
Nobody has to worry about having an 
Arab in his tank instead of a tiger. If 
things do go wrong, if gas shortages de- 
velop, don't blame the Wildlife Founda- 
tion. Blame the responsible figures in the 
companies which have for so long been 
acting improvidently and the administra- 
tion which has. for so long, been doing 
nothing 

Albany Times-Union, 
March 19, 1973 



our oil and 23% to 32% 
of our total energy 
from abroad. 
"Dependence upon a 
small number of distant 
foreign countries for 
a vital portion of our 
energy supplies will 
be a new fact of life 
in the history of this 
nation. We shal 1 need 
to take a new look at 
our foi ?ign policies 
with respect to the 
Middle East and attach 
to them a much higher 
priority than they have 
thus far been accorded." 
Ibid. 

"Growing oil and gas 
imports will provoke 
a large, growing 
deficit in the U.S. 
balance of trade in 
fuels. By the early 
1980' s, this deficit 
could be in the $20 to 
$30 bil 1 ion range, 
compared to a current 
deficit of less than 
$3 bi 1 1 ion. Today, 
our total exports of 
goods and services are 
only about $66 bill ion. 
To pay for our imports 
of fuel , we wi 1 1 need 
to seek additional 
exports of other goods 
and services." 
Ibid. 

"Enormous capital in- 
puts win be necessary 
to provide for our 
energy requirements. 
Between now and 1985, 
the United States energy 
industries will have 
to invest between $400 
and $500 billion in new 
productive and distribu- 
tion facilities , an 
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Hie 

enerau 

Cfl/I/ 

Progress is being made to ease the expected energy 
famine, but it's slow and costly. 

What else can we do? What can we dD now? 

First, accept the fact that the problem is real, and now 
upon us. 

i> We must change our thinking. We can no longer think 
of using energy as if it flowed freely from a bottomless spring. 

> Instead of driving the family car three blocks to thp 
market — walk the distance, or bicycle. 

i> If your vacation this year involves driving the family car, 
head for a resort near your home. San Diego residents should 
avoid that motor trip to Maine if they can. By all means, keep 
your engine tuned. 

i> Support establishment of rapid transit systems in your 
area, and join a car pool until plans for moving large numbers 
of people at a low output of energy become operational. 

c> Write your senator and representative in Congress 
urging them to initiate and support legislation to appropriate 
funds for development of programs to convert coal to low- 
sulphur gas and oil. to open shale oil lands and explore other 
sources of fuel, 

£> Hoard your own household energy . . .turn down the heat 
at night... click off unused lights... use air conditioning only 
when necessary ... don't preheat your oven too long... open 
the drapes during the day [o let in solar heat. In simple terms, 
be a "power skinflint." 

These are just some of the steps we can take now... before 
it's too late. 

A few years ago when we were shooting for the moon, we 
never dreamed the lights would go out at home.. .or that the 
corner service station would ever run dry. 

But it's happened. 

We've slipped up somewhere along the way. ■ 
^Occidental Petroleum Corporation 1973 



annual average of about 
$30 billion, compared 
to present outlays of 
about $16 billion." 
Ibid. 

"We should take prompt 
action to establish a 
single, high-level 
agency in our govern- 
ment to develop a na- 
tional energy pol icy 
and to coordinate our 
efforts relating to 
energy matters. I do 
not mean that our 
Federal government 
should play a larger 
role in the discovery 
and development of 
natural resources. 
This task should be 
left to private enter- 
prise. The chief 
mission of the central 
government agency should 
be to establish 
priorities and guide- 
lines and to el iminate 
delays, conflicts, and 
confusion. " 
Ibid. 

"We should reduce waste 
in the consumption of 
energy. I am not 
suggesting curtailments 
which would have a 
negative impact on the 
growth of our economy. 
On the contrary, I 
believe the consumption 
of energy should be 
encouraged because it 
increases the 
efficiency of our 
economy-providing that 
the energy is used for 
socially desirable 
ends." 
Ibid. 
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Ask the science 
teacher to explain 
how energy could be 
conserved through 
the steps suggested 
by John McLean as 
quoted in the Source 
column. What is 
meant by "the develop- 
ment of more efficient 
conversion systems?" 

Contrast these views 
with those expressed 
in "The Potential of 
Energy Conservation," 
Office of Emergency 
Preparedness , 
Washington, D. C. 



"There are many areas 
in which we could con- 
serve energy without 
impairing economic 
growth. For example, 
20% of our energy is 
used for commercial 
and residential heat- 
ing; savings can be 
made through better in- 
sulation. About 25% 
of our energy is used 
for transportation; 
savings can be made 
through the development 
of mass transportation 
and smal ler and more 
efficient automotive 
engines. Another 25% 
of our energy is used 
for the generation of 
electric power in 
processes which waste 
about 70% of the energy 
input; savings can be 
made through the 
development of more 
efficient conversion 
systems." Ibid. 



WHAT IS BUSINESS DOING 
TO CONSERVE ENERGY? 

. Industry is moving to 
save both money and 
energy. 



Make a survey of your 
own business community 
to see what business 
is doing, and plans 
to do, to conserve 
energy. 

Ask your municipal 
authorities what if 
anything they could do. 

Make a list of sug- 
gestions from class 
members and forward 
them to the appro- 
priate agencies for 
comment. 



U.S. Steel uses the 
natural gas driven off 
by its coke ovens for 
fuel in other operations. 

United Airlines planes 
taxi to airports, after 
landing, using two 
engines instead of 
four. The company has 
asked for permission 
to reduce speed on its 
transcontinental f 1 ights 
from 588 mph. to 
547 mph. , thereby 
saving 350 gallons of 
fuel per flight. 
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Chrysler Corporation 
is concentrating on 
a program to reduce 
the weight of cars and 
thus save on fuel 
consumptions . 

Dow Chemical has 
reduced its energy use 
1 5 percent. 

Lockhead-Cal ifornia 
saved million on its 
power consumption by 
raising air-conditioner 
settings. 



WHAT CAN CONSUMERS DO 
TO SAVE ENERGY? 

. Each of us as a 
consumer can help. 



ERIC 



Make a list of ways 
in which energy 
could be conserved 
by consumers. The 
list might include 
such items as the 
following: 

- buy cars that 
are lighter and 
more economical 
on gasol ine; 

- turn off lights 
when not needed; 

- turn down the 
heating thermo- 
stat at night and 
a few degrees 
during the day, 

- Set the thermo- 
stat turning on 
air conditioning 
at 75 degrees 
instead of 70 or 
72; 

- buy refrigerators 
with no defrosters 
or automatic 
defrosters instead 
of the frost free 
type which use 
one-third more 
electricity. 

45 



"Save a Watt," News- 
week, 5/28/73. 

Secure a copy of the 
brochure of 65 tips 
on energy saving from 
Montgomery Ward & Co., 
Chicago, Illinois. 

Ask your local public 
utility for suggestions 
on energy saving tips. 
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- open refrigerator 
doors as seldom 
as possible; 

- match pots and 
pans to range 
burner size to 
prevent escape of 
heat. 



ARE THE PROBLEMS OF 
ENERGY INTERRELATED? 



Yes. Each shortage 
of energy producing 
products has its 
relationship to other 
products and to 
national policy. 



WHY DO NOT OIL COMPANIES 
BUILD THE NECESSARY RE- 
FINERIES TO PRODUCE NEEDED 
PETROLEUM PRODUCTS? 
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Have pupils research 
the energy crisis 
literature to dis- 
cover the causes of 
the present shortage 
and how each element 
fits into the total 
picture. Note that 

- there is not enough 
refining capacity 
in this country to 
meet the demand for 
petroleum products; 

- gasoline consumption 
is rising faster 
than anyone antici- 
pated; 

- pol lution control 
devices and power 
take-off devices 
such as air condi- 
tioning require 
more gasoli ne to be 
consumed; 

- oil companies have 
not built needed 
refineries because 
of environmental 
and financial con- 
straints; 

- legislation and 
litigation have 
made it difficult 
for refineries to 
obtain necessary 
new sites; 

- the oil companies 
claim that the whole- 
sale price of 
gasoline and heating 

46 



To build a refinery 
costs about $250 
mil 1 ion. 

An average of about 
four or five refineries 
should be built each 
yaar for the next 
seven years to meet 
increasing demands. 



SUGGESTED PUPIL AND 
UNDERSTANDINGS TEACHER A'TIVITIES SOURCE 



HOW CAN THE SUPPLY OF 
NEEDED PETROLEUM PRODUCTS 
BE INCREASED? 

. Building new refineries 
would help 

. The petroleum industry 
could col lect and 
process billions of 
gal Ions of used oi 1 . 

. The possibilities of 
economizing through 
the use of central 
heating and air con- 
ditioning systems that 
would supply a whole 
ci ty or a block of 
homes instead of many 
individual systems 
should be explored. 



oil are insufficient 
to cover the in- 
creased cost of 
bui Iding refineries . 



. What other problems 
beside additional re- . 
fineries are there? 

. How has the environ- 
mental problem limited 
the development of 
Alaska oil resources 
and off-shore resources? 
What action of Congress 
is needed to permit 
the building of the 
Alaska pipe line? 
(Environmental re- 
strictions on the 
width of the right-of- 
way of the pipe 1 ine 
must be changed. ) 

. Why can't additional 
suppl ies of oil be 
provided from abroad? 



No new refineries are 
presently under con- 
struction. 

It would take about 
three years to complete 
a 160,000 barre -a-day 
refinery. 

"The 'lower 48' states 
are the most heavi ly 
explored region in the 
world , and we' re using 
more oil than we can 
find here. Almost all 
of the older fields are 
now at maximum produc- 
tion, with the industry 
producing every barrel 
it can. And for en- 
vironmental and other 
reasons, oil companies 
haven' t been able to 
obtai n access to oil 
discovered on the North 
Slope of Alaska or to 
the unexplored areas 
of the East and West 
Coasts." 

Mobil Oil Company, 150 
East 42nd Street, 
New York, New York, 
10017 

"Some gasoline is being 
imported. But supplies 
overseas are very 
tight, because of high 
demand and tight crude 
oil supplies. The U.S. 
has to compete with 
other countries for 
these tight suppl ies. " 
Ibid, 
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COULD GASOLINE BE USED MORE 
EFFICIENTLY? IF SO WOULD 
THIS SOLVE THE PROBLEM? 

. It would help, but 
probably would not 
solve the problem. 



HOW ARE THE PROBLEMS OF 
GASOLINE CONSUMPTION AND 
OIL HEATING RELATED? 

. Refineries can produce 
either heating oils or 
gasoline, but production 
of one is at the expense 
of production of the 
other. 



Have the class ex- 
plore and discuss ways 
in which gasol ine 
could be used more 
efficiently. (Keep- 
ing engines at top 
operating efficiency, 
improving driving 
patterns, using mass 
transportation instead 
of private cars, using 
engines that consume 
less gasoline.) 



Have the science 
teacher or other 
knowledgeable person 
discuss the refining 
process and show how 
either gasoline or 
heating oil may be 
obtained. 



"Supplies are tight 
everywhere. Most over- 
seas producing areas are 
at maximum producing 
levels, and some major 
producing countries have 
actually curtailed crude 
oil production." Ibid. 



Many experts feel that 
even with better 
utilization of gasoline, 
consumption of gasoline 
will increase. 

Darrell Trent, Director 
of the Office of Emer- 
gency Preparedness, Wash- 
ington, D. C. , suggests 
the following to avoid 
gasol ine rationing: 

- use car pools; 

- keep cars "tuned up"; 

- reduce the use of air 
conditioning which in- 
creases gasoline con- 
sumption by 10 percent' 

- use smal ler cars. 



"With gasoline consump- 
tion at record levels, 
the limited refining 
capacity and shortage 
of crude oil made it 
impossible to manu- 
facture enough heating 
oil in this country 
this past season, so 
we had to import more. 
Heating oil consumption 
increased by record 
amounts, and so did 
domestic production of 
it. But refiners found 
themselves stil 1 
maximizing production 
of heating oil at a 
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I The demand for 
gas goes up 
and up. 

! U S h.T. .jlmf^St If'f^l'v) Dprn/ifKl h.T. h*'Ofi 

dust', Ttvi low *' )'.! o' h*M^r> nnoWiof 

I hiq •.iclo' Anrj t^n mrffM^-nr) c onrfvn 
I W'th polluimn h.T. Io(J t»Mn> hij' -no 
; ronvoff IroMi o!*tof ''joI', tn rlo,'}no' hum 

Ouf f»nv''nnfnont 



' on .mc) dr-li.nf^ f.v rj;i«. h,i". rJorf.no/-f 

HfM hoon oMofO'l ff)' lo.'V^. "'J on .) rorjii'.ir 
ti.T,!'-, .inrlpf "Mf'ly h'^^ Uj''.*? p' r*^". it the 
vV*''''='. h.lvO t;0*"'n f i-""]!.'')!' 'd <lt .iM ttr iliy 

Ot fjr II. T] .'.ic'opo' ;vo ". .)firl or !-irq Vjrthof 
r,»» f-r*,. ,) ■ ,,1 tht' f J^w-i- ]fj'-, o* h-Mt'^,'^ nnnpf ( , 

oi I'ori.ii'', Mir^'f' i'n';ijf'tr r»nl inronVvG 
'or pfOduC'S to r ".k fionoy -n tho VM'Ch 



time of year when they'd 
normally have started 
maximizing gasoline. 
Gasoline supplies are 
very low in relation 
to demand. Supplies 
of gasoline on April 1 
of this year we *e at 
least a billion gallons 
lower than a year 
earlier, because of the 
continued pressure on 
refiners to maximize 
heating oil , at the 
expense of gasoline. 
And gasoline consump- 
tion is running much 
higher now than last 
year." Ibid. 



Itota^^^ The number of 

L ; : : wells drilled 
II has gone down. 



Summary of Part I 



In Part I, technology and its effects have been defined and explained. 
The benefits and detriments of technology have been discussed. The energy 
crisis and its continuing implications are dealt with. Our resources of 
coal have been considered and related to other energy resources. 

In Part II, the companion volume, other sources of energy are con- 
sidered including gasoline, heating oil, and natural gas. Implications 
for consumer consideration are raised. Suggestions of ways to cope with 
the problems of a technological age are discussed. Most important of all, 
considerations which involve life styles and values are raised to help 
young people make decisions. 
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